We consider binomial Thue equations of type x n − my n = ±1 in x, y ∈ Z. Optimizing the method of Pethő [7] we perform an extensive calculation by a high performance computer to determine all solutions with max(|x|, |y|) < 10 500 of binomial Thue equations for m < 10 7 for exponents n = 3, 4, 5, 7, 11, 13, 17, 19, 23, 29. 
Introduction
The method of Pethő [7] (see also [4] ) gives a fast algorithm to calculate "small" solutions of Thue equations. The method is based on the continued fraction algorithm. By "small" solutions we mean those with absolute values less than, say 10 500 . Nobody belives that such equations have larger solutions.
All our experiences show that such equations usually only have a few very small solutions.
In this paper we make this algorithm more efficient in order to calculate "small" solutions of a special type of Thue equations, the binomial Thue equations of type x n − my n = ±1 in x, y ∈ Z.
Using sharp estimates and utilizing the specialities of these equations we perform an extensive calculation by a high performance computer to determine solutions with max(|x|, |y|) < 10 500 of binomial Thue equations for 1 < m < 10 7 (assuming that the left hand side is irreducible) for the exponents n = 3, 4, 5, 7, 11, 13, 17, 19, 23, 29. Our data contains all solutions of these equations with high probability. These results complete several results on the solutions of binomial Thue equations [2] , [1] , [6] .
Sharper estimates
Let n be one of 3, 5, 7, 11, 13, 17, 19, 23, 29, in fact our arguments are valid for any odd primes (the case n = 4 we shall deal with later). Assume that for m the left hand side of (1) is irreducible (we skip those m for which the left hand side of (1) is reducible). Our purpose is to determine all solutions x, y ∈ Z of (1) with max(|x|, |y|) < C. We shall perform our calculation with C = 10 500 . Let ζ = exp(2πi/n). Let x, y be and arbitrary solution of (1). Set
for j = 1, . . . , n, then equation (1) can be written as
We may assume y ≥ 0 since on the right side we have ±1 in our equation. Also, for y = 0 we only have the trivial solution x = ±1. Therefore in the following let y ≥ 1. For n = 4 the β 2 , . . . , β n are complex, therefore
for j = 1, . . . , n. This yields that
with
Thus we arrived at the crucial point of the method of [7] . Obviously (x, y) = 1. If the upper estimate on the right hand side of (3) satisfies
then (3) implies
and appling Legenre's theorem we confer that x/y is a convergent h j /k j to n √ m, that is x = h j , y = k j . For the corresponding partial quotients a j it is well known that 1
Let A = max 1≤i≤s a i where k s is the first denominator of a partial quotient exceeding C. Combining the above estimate with (3) we get
whence we obtain
We calculate all denominators of partial quotients up to C, we take their maximum, calculate the above bound and check all possible x = h j , y = k j for k j < c 3 running again the continued fraction algorithm. Now we return to the validity of (4). Simple calculation shows that (4) is satisfied if
If m is large enough, then condition (5) is satisfied for y ≥ 1. Some small values of y must be tested for the following values of m:
For all these values of m we have to test all y with
Easy calculation shows that this merely yields testing y = 1 for the values of m contained in the table. This can be done very fast.
Remark
The case n = 4 was considered in [5] . Remark that in that case we may assume x > 0, y > 0. We have
where the last inequality is valid for all y ≥ 1.
Computational aspects
We were executing the algorithm of [7] with C = 10 500 for n = 3, 4, 5, 7, 11, 13, 17, 19, 23, 29 (the case n = 4 was dealt with in [5] ) using the above sharp estimates that made the procedure for binomial Thue equations much more efficient. This efficient algorithm allowed us to perform the calculations for all those 2 ≤ m ≤ 10 7 for which the left side of (1) is irreducible. The procedure was implemented in Maple [3] , we used 1200 digits accuracy. For each exponent this calculation involved almost 10
7 binomial Thue equations. The routines were running on the supercomputer (high performance computer) network situated in Debrecen-Budapest-Pécs-Szeged in Hungary under Linux. For each exponent the total running time was about 120-200 hours calculated for a single node which yields a few hours using parallel computing with a couple of nodes.
Solutions
In this chapter we list the results of our computation. The triples (m, x, y) in our table mean that for the m there is a solution x, y of equation (1). The trivial solution (m, x, y) = (m, 1, 0) is not listed. The solutions are displayed up to sign, that is we include only one of (m, x, y) and (m, −x, −y).
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Solutions for n = 3
14 1 m x y 3155 44 3 3374 15 1 3376 15 1 3605 46 3 3724 31 2 3907 63 4 4095 16 1 4097 16 1 4291 65 4 4492 33 2 4912 17 1 4914 17 1 5080 361 21 5514 53 3 5831 18 1 5833 18 1 6162 55 3 6858 1915253 124 5 15624 25 1 15626 25 1 16003 126 5 17145 361 14 17575 26 1 17577 26 1 m x y 18745 1036 39 18963 80 3 19441 242 9 19682 27 1 19684 27 1 19927 244 9 20421 82 3 20797 55 2 21951 28 1 21953 28 1 23149 57 2 24388 29 1 24390 29 1 26110 89 3 26999 30 1 27001 30 1 27910 91 3 29790 31
